THE TELOTYPE, 


A PRINTING ELECTRIC TELEGRAPH. 


BY 


FRANCIS GALTON, Esa, М.А. 


TRIN. COEL., CAMBRIDGE. 


Tinu : 


JAMES RIDGWAY, 169, PICCADILLY ; 
M:MILLAN, CAMBRIDGE. 


MDCCCKLIX, 


- LONDON: 


PRINTED BY T, BRETTELL, RUPERT STREET, HAYMAREET: 


P. 
| Mall 
rg. | UE 


Js 
УУУ УО s, » | 
14 зада nf. ver A 
Ж ги Ay | 
Shey / г A 
for D^ s Y 
Zu d gaur bez | A 2 
P : op a of b 21 | 
do PA nd 
A ck i p 
bi | 


[as А A а 
tel prt adii Eh arta 
fert dre WE fer ger 
Hasler # weil arsder Aat 
Жи, Au publ © КОЗУ fC P 
д e en И. 2, д. 

f fel’ Mat га Жем КУЛ 2 7 
рит ir digno le Фу, я 
Zn pf Ju Фо Hart J look Fach 
ball Mutat Рай бент 


Heut Sn 6 en А2 te Geur 
Доба Loom uf Sant chf 
Arne PAP 4 Gel. 


7 ac бер доба! гт A 
felieg, Kt RA 
fapa § enn n ra 
Ps КЖ J рый lle, tud 
445 p Lito р 
РА hy 2 L Lu an 
Е a {rna 


a LLA РСА 


m a E 
nutu N ee ON | ET 


" 
4 т А м а D 
i ES аа А ^ p * PER | J ж» Le. 
PL pret OEC RE d T. 
" MR E AAPOR AAA pue RIP дири z ad q ^ 
, PARA ^ FUN WERTE И 
я - 


THE TELOTYPE, 


A PRINTING ELECTRIC TELEGRAPH. 


Tue force that electricity puts at our disposal, 
with ordinary batteries, and at a distance, is 
extremely small. We can make a light well. 
balanced needle traverse from side to side, one 
that a breath of air would set spinning on its 
axis; but how can such a power govern the 
movements of heavy machinery? It is true that 
by using a magnetic coil we can lift a detent 
of some strength, but even so we cannot dis- 
engage it with certainty from the teeth of a 
wheel that is urged by a force sufficient to work 
a machine of any power and complexity. 

The needle has an advantage over the detent 
in giving three signals, including the position of 
rest to the two the detent gives; this, and other 
well-known reasons, not worth recapitulating 
here, have caused the Needle-Telegraph to out- 
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rival the Electro-Magnetic one, and would equally 
induce us also, if we were able to work heavy 
machinery by either of them, to prefer the latter 
for our instrument. 

Now, there is a method by which either one or 
the other can be made to govern heavy ma- 
chinery, but it is a method which lias never yét 
been applied to Telegraphs, nor indeed, as it is 
believed, elsewhere, though. considerable ‘use 
might be made of it in many ways. 

If there be a machine at a distant telegraph 
station, urged by a weight or other force, it is 
easy to conceive, and the method of doing so will 
hereafter be fully explained, that the operator 
can be made aware of the exact moment of each 
revolution of the machine. Assuming .this for 
the time, we may consider the distant machine as 
acting under the operator's eye. 

We have then before us; on the one hand, this 
machinery,—on the other the Needle; our first 
object is in some way to connect one with the 
other. 

This connection, whatever it is, must evidently 
be of the most delicate description. It must 
neither interfere with the free movement of the 
needle, nor,endanger its magnetism or, supports. 

‘These conditions аге fully satisfied by having 
a light arm (A and A', fig, 1) пз small as the 
seconds’ hand of a watch lying at each end of 
the needle, and nt right angles to it. These are 
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capable of moving through a small augle in a 
vertical plane, and the needle swings between 
the limiting stops (K and L) in the plane of the 
paper. The arms are moved by the machinery, 
and iin such a manner, that supposing each 
complete revolution of the machine to take 
ipine second, then during six-eights of that 
time these arms are supported up, during one- 
eighth they are let fall, and, again, during 
one-eighth they are being lifted again. It 
will be seen by fig. 2, which represents the 
sidelof A and the needle N in section, that for 
the six-eigliths of a second, when A and A'are 
up, thé needle is perfectly free to. move: so 
the óperator chooses that time to make his 
‘signal, but when it has elapsed the arms fall; and 
then:if the needle has moved to the stop Кав 1, 
the armiA will drop upon it and lie there, while 
the arm ^A, falls freely. The case would have 
been reversed had the needle moved to L, and 
Бай. 16 not. moved at all both arms would have 
fallen. í -We shall see that this check, although 
acting! on so.slight a piece of mechanism, and for 
sacbhort:a: time, will nevertheless sufficiently 
connect the machinery and the needle. 

и Tt! will be made to produce an effect, which, 
running through a series of arms, each stronger 
than tlie one before it, will finally become avail- 
able, and in the complete machine we shall have 
a type-holder moving backwards aud forwards at 
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one end, and the ncedles signalling at the other, 
both working at equal speed, and the first regis- 
tering the signals, combined together, and trans- 
mitted to it from the last. 

It must be added that the method by which 
the needle is kept from tilting when. an; arm 
falls uponit, and muchelse, will be amply explained 
hereafter; the subject immediately before us is 
to show how checking the arm: A can result in 
checking a considerable force. 

' If arms like those in fig: 3 are constrained: to 
move up and down in a vertical plane, the teeth 
there represented, pushed under, would evidently 
raise them ; they, on the other hand, will:drop 
when the teeth that raised them are withdrawn. 
Now, although such teeth will до this, yet'others 
actingAacross the arm, fig. 4 (where the arm is 
seen in section), and in opposite directions, will 
do it much better-—the .side-action of one tooth 
counteracting that of the other, while :they ¡both 
concur in: lifting. ` It mußt, therefore, ! be tlearly 
understood that the teeth are represented acting 
as they do in fig. 3, only for the sake of having 
all the parts of the machine in the same plane, 
and not as exhibiting the best mechanism.^:.The 
apparatus (fig. 3) will.act. extremely ‘well, but 
another having two tceth acting crossways on 
each arm would act better, especially: for. tlie 
smaller arms. 

Each arm rests on a stop P and has.fixed 
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below it a sort of projecting step (seen in full. 
fig. 5, where E, D, are sections of the arms E, D,) 
and so made, that if D, for instance, be lifted up 
it first moves freely, then it strikes against the 
cross-piece'r s, and can only move still further 
by lifting E together with it; this it cannot 
do for long, as the stop P which supported E, 
Stops it. 

" "Again, the teeth are so arranged as just to 
slide over the arms they correspond to, without 
touching them, when the arms rest on their 
supporting-stops. Therefore ifany one of them 
be raised a little, and the tooth be pushed for- 
wards, it will engage itself under the arm and 
raise it up still higher. Now the teeth are con- 
structed so as to be ableto raise the arms they 
stand opposite to nearly as high asthe stop above 
permits them to go. If the rod bearing the 
teeth bd be drawn back, and B be pushed a 
little up, b moving forward again, B will be 
raised still higher, so as itself to raise С. Now 
let the rod beating the teeth c, e, advance, c will 
come in "gear vidi C (while, b retreating, B will 
fall Back 'again). C, therefore, will now be raised 
and will push up D, which in its turn will be 
acted upon by d, and so on. It will be seen 
that a simple reciprocating movement of the rods 
that carry the teeth will not suffice, as the ad- 
vancing tooth would jam the arm it is the cause 
of raising against the tooth above it.  Thoir 
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proper movement may be gathered from the 
table, fig. 7. 

In fig. 3, if the arms were to lie across one 
another, we should not want the projecting: step; 
and the mechanism would be simpler; but the 
drawing would become so confused as tó be 
of less service. 

Now, we see that the weight of any onearm С; 
and the friction round its áxis are the only 
obstacles B has to overcome in lifting it; but'C 
in its turn may lift as greát a weight as. it, 
or the tooth that drives it, can manage without 
breaking. This last is a very great multiple 
of the first, and therefore each successive arm 
may increase considerably in magnitude. If, 
then, we super-impose arm upon arm, wé.should 
attain to prodigious power, and thé movement 
of a-mere hair might determine whether or no 
the heavicst mass that wë could deal with by 
machinery'sliould or should not be lifted. Stich 
a statement is by no means one; that though 
plausible on paper, is really impracticable, like 
the undertaking to lever a heavy mass by a 
feather. weight; but, on the contrary, such `а 
machine is perfectly feasible to any one who 
chooses to undertake the task of making 1% 

Let E be the last arm of the series—if B be 
raised, E ultimately will be raised, and not unless. 

We have next to act on D by А. . 

There is this difference in the movements of 
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A and. the rest of the series, that A, wlien it 
pe must move very rapidly, the rest need 
¡The time, taken up by each signal is 
ые of that' which is required to deflect 
ther, needle. and to: move A; in proportion then 
as ;we diminish the latter, the addition of ma- 
chinery , to: the, telegraph will cause less addi- 
tional delay. We have seen that the plan of A's 
moyement is this : first, a long pause, then a quick 
down and .up movement; B and the remaining 
arms ‚may; ‘on the contrary, occupy the com- 
plete time,of. each signal in making one up and 
down movement ; all that is necessary being that 
B should: be down on its supporting stop the 
moment A. is let free to fall; that is, as we shall 
see, the moment it is liable to be raised. In fact; 
each: zen up and. down movement of B may 
E 2 The slower B and the other arms move, 
the longer..the signal will take in being trans- 
initted.through their series, but that is all. 
., {Lo give. A the required movements two teeth, 
of sliding cams, each like the one shown fig. 6, 
moving! ,,across.-it ¿on opposite directions will 
suffice... Each will move backwards and forwards 
through the horizontal distance 91. When the 
point k is:brought,under A (seen here in section) 
A will begin: to, fall. If the needle check it, 
the projecting angle f will slide under A and lift 
it up, and make it .also raise B, which lies just 
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above and almost touching it; if the needle'doés 
not check A it will fall down to 4. The instant 
the vertical line д A comes under A, 6 must begin 
to act. ' If the teeth as represented in fig.-3 were 
those adopted for D, C, D, E, we should require 
different mechanism to move the teeth bélonging 
to A, but not so if all the teeth acted crossways, 
as those in fig. 4 

ата Тһе signals made ӯ the'needle travel’ through 

Газо ШЕН the series of arms not unlike messages’ "до: from 
semaphore to semaphore, in the'old system ‘of . 
telegraphs. ‘The signal is taken up by each arm 
in its turn, and each having forwarded 'it! on’ “td 
the next, drops back to its place.’ ‘The lást'árm E 
moves as fast as the ‘needle does, but’ at any one 
instant the movement of the last arm will have 
no reference to the signal which the needle’ at 
that time is employed about; it will correspond 
to one that has been made some time before: во 
the delay incurred by using a series of' arms, tells, 
once for all, upon the ‘whole communication; ‘atid 
is not repeated ‚at each signal. And а8 the 
last arm does not begin to move till two or three 
seconds after the needle has begun signalling, so 
it will continue moving’'after the needlé>‘has 
ceased, making up its arrears. 

In the table fig. 7, we see the exact steps by 
which a signal (S) travels from one end of the 
mechanism to the other. 

It is very interesting to watch such a series in 
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work; how thedelicate, scarcely perceptible, touch 
of A causes an influence that travels on, almost 
as if by instinct, through the whole series; how 
each arm hands it on to the one above it, its 
available power increasing at each delivery. 

: -The small arms need not turn on centres, they 
hadi better be springs, and also non-metallic. A 
series of five arms will be amply sufficient, with- 
out overtasking any of them. 

Although only one example is given of a series 
of.arms, yet.a very great many other contrivances 
to a6complish the same end on identical principles 
will doubtless occur to any mechanic. The teeth 
may be replaced by other mechanism; we may 
use.:bolts of various. kinds instead of arms, and 
they mayact onone another byintermediate pieces. 
Still the plan described above seems in its, general 
features jas simple and as efficient as any we 
could hope to obtain. 

Suppose that three types (4 g, Л) set in a row, 
fig. 8, were‘ attached to a table sliding within a 
frame, with a deeply grooved bar(L), having three 
transverse slits fixed upon it,'the distance from 
slit) to^slit being the same as from type to type. 
In the right-hand slit let a flat bar (F) be secured ; 
in the ‘others let the bars G and H slide, the 
two last hewieg cach a hole in its middle. (бее 
fig. 9.) © | | 
- To the end A, B of the frame let there be fixed 
a.rod R, so placed, and of such a size, that when 
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the table is pushed towards A B the rod. will 
enter the groove‘of L, and also if С and Н are 
both pushed as far as they can go towards B G;. 
the rod will pass along through е Боев in their 
centres, and ‘allow the table also to be pushed on 
until Е meets it. If, however, either of the-slides 
be pushed аз far as it can go, not towards B С, 
but towards А: D; then it will block the passage 
and oppose the rod. So that if the table'be: 
alternately. drawn to O D and then left to ‘fall 
back under the action of a-weight or springy we 
can cause it to be'checked айс. ог F ás we like, 
by pushing one or other :of;the «slides: towards. 
А Р”, or by letting: them bóth-alóne; ::: There 
being a coritrivance (р. 17) for returning the slides 
to their places during each movement to the right 
of the tables. 

Hence, by properly artanging a stamp, we cart 
bring whichever of the three types we wish 
under it, the; stamp) being further contrived? to 
fall the moment after thé type has been so 
placed. 

If then we corinect tlie last arm of one series 
of arms with Е, and the last arm of the other 
with С, and the movement of the. table bé só 
regulated with reference to these arnis that the 
instant itis pushed forwards обаја C D; and 
before it is released Шоу its backward course, 
under the action of the spring; tlie teeth belong- 
ing to them are made to act. 
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Then according to the position of the needle, 
so the slide Е G, or H, acts, and the corresponding 
type comes under the stamp. 

It is hardly necessary to remark that the 
addition of this.table is, no more than. that of the 
series of arms, any cause of delay in the rapidity 
of signalling. 

In an ordinary two or three-needle telegraph 
the eye translates each different combination of 
their different‘ positions into a different letter, 
and we shall show:(p. 16) how this can. be done by 
mechanism; but there are ‘other points which 
now present themselves for our immediate con- 
sideration. 

When the arm A falls upon the needle, we 
guard against its tilting it to one side; and also 
against any possible injury which the pivot might 
receive from the shock, by having a kind of flat 
fork (fig. 10) lying between .the needle and its 
galvanometer, and made to lift it up, in the least 
possible degree, the moment A falls, replacing it 
instantly after the point of the cam-tooth is 
engaged with it. 

Again, the current deflects the needle, but the 
machine must replace it. A pair of nippers, as 
in fig: 11, will do this: (O is a fixed point) 
as'then the arm M moves up and down the 
nippers close or open. In closing they right the 
needle.. The cam for making the nippers so act 
as to leave the needle quite still, requires to be 
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carefully made; they should close quickly ahd ' 
begin to open steadily. 

By employing them we gain the great advan- 
tage of using balanced and not weighted needles. 
The same bias'in the ordinary telegraph that 
tends to replace them when moved is, of course, 
in exactly the same degree a resistance to their 
being moved at all; and, again, machinery will 
replace a needle much quicker than any bias сап. 

We may here observe that it is impossible for 
the needle to get over either of the arms A, for 
the nippers have replaced it before they begin 
to rise, and have hold of it while they are 
rising. Spe 
In order that the operator may know lios the 
distant Telotype is working, its.stàmp on de-^ 
scending makes contact, completing the “circuit : 
from the distant battery, excluding the distant 
Telope, and acting on one of the needles of: the 
operator s Telotype. It will correspond to the 
answer of “ understand," which follows each 
signal in the common needle-telegraph. The 
time during which contact is made, thdugh short, 
will be sufficient, for a’ current adequate to'muke 
a needle swing may be almost instad 8; it is 
the swinging through a sufficient are that takes 
time. The operators Telotype must, while 
he is working, have a piece of iron properly 
disposed, to give a bias to his needle by its 
attraction. `` 
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4;A.,complete drawing of all these parts Te table of 

(showing, ;their connections one with another) п рош 

would ‚Бе ёоо : confused to be of service, and in- 

deed , it.,is in:no way required, for they may be 

put together in many different manners. _But, 

what is more important, a table of their relative 

movements is given (fig. 7), by which indeed we 

can abtain;a clearer notion of them Pu by an 

inspection , of, the machine itself. ме table 
Č representey one of the two series of arms that act 

on.each ‚needle; in it five movements of the 

needle ¡are given, of which the first, second, and 

fourth,ihaye. checked A. The progress of the 

second signal throvgn the machine is marked by 

the letter S.. 

The wavy. line, whatever its position may be, 
indicates rest, and vertical distances refer in all 
instances, to, vettical movements, except in the 
cases; distinctly specified on the right side of the 
table... 

We might evidently make the complete move- 
ment: of each arm except the first take up a half, 
third; fourth, or any other aliquot part of a 
second, that, we pleased, all that is necessary 
beingrto have each arm in a position to be acted 
on the moment the arm below is in a position to 
act upon it., | 

-Wei here’ take leave of the first part of the 
Telotype. It- has been. amply explained how 
the.. Telegraph ` Needle can communicate with 


Jf two or more 
needles act 
together, to 
cause a 
different letter 
to be printed 
for each 
different 
combination of 
their poitions. 


16 


heavy machinery, so tlüt we «have now no 


further difficulty dbout-distance and the'weak:) 


ness of electric: curreiits to trouble us, anü for 
the present múy dismiss them entirely from ‘our 
minds. 

Consider, then, that: we haye Чо contrive’ a 
machine ‘that we máy -overlook:äs it works; 
capable of printing what ‘letters we wish simply’ 
asthe ‘result of our“ touchihg--certdin Keys it 
propèr times: "What leñds an additional interest 
to: this investigation’ is: that, а8 “has” been: sug: 
gested.'to "the Author, such a thachine would he 
really useful. We: shall‘ see that? considerable" 
rapidity in’ printing ‘éan be ättäined,.and' álgo 
that two or three copies might.very' readily be: 
printed at once; This part disconnected from 
the electrical part of the Telotype; would be a 
kind of copying-wiachine; ‘and ‘still ‘more ;"for it 
would not only give‘ two or“three fac-similes, 
but would also produce them in a prifited 
form. 

We'stw (p. 12)'how, by pushing out the: slide 
G orH;or neither of them, at the proper time, 
we could cause! whichever one we pleased out of 
three types to be'pläcedünder the stamp. Now, 
we dalght'have "d ‘series Of tables; each! tüble 
carrying a rod at one end and a set of' slides at 
theothers br better, a contrivance like’that in 
fig. 12, where each table has à bet bf slides” at 
both ends, and a rod(R); ns in the figure, common 
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to' the two adjacent sets of slides on different 
tables, and connecting them together. 

Fixst, consider only the two sets F, G, H, and 
L,M,N. Let the distance between the adjacent 
slides F'and G, G and H, be called 1, and that 
between L and M, M and N, be 3; next fix a 
row of nine types as before, but to the second 
table; and adjust a stamp properly over them, so 
that if the slides L and H act, the stamp falls on 
the first type. Then if L and G act it will fall 
ой е second ; ; ifL and Е, оп the third; if M 
and“ H: on the fourth, and so on; lastly, if N 
and E it will fall on the ninth. 

That is, we cause a different type to be placed 
under the stamp for each’ different possible com- 
bihation of slides that we can use, one slide out 
of each set; in fact, a different type for each 
différent compound signal of the needles. 

In a third set of slides the distance: from slide 
to slide must be 9, in a fourth 27, and so on. 

These tables are pulled out as far as the rods 
will permit them by the machinery, and when 
just at their farthest, by the last arms of each series 
then‘ acting, the slides corresponding to the signal 
get. pushed out; the tables are then let go; the 
propertype isin consequence placed under the 
stamp; which falls upon it. The stamp then rises, 
and thé tables are pulled out again, and so on as 
before. The slides are replaced by a rod parallel 
to the grooved bars L, on the side D C, and 
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: which: moves up to them as the tables are being 
pulled out, so pushing back the slides. 
Тепе by The, keys, which the operator signals with, 
Telotype is bear each. the,letters corresponding to: them. 
They are arranged like the keys of a pianoforte, 
and supposing ‚that three needles were- used, · 
cach having two signals beside its position of 
rest, we should ‚have twenty-six keys. , Running; 
underneath, them. ‚let there be six parallel - hori, . 
zontal rods (R). Each of these rods are supported , 
at either end on springs (S, fig. 13), and ‚have, 
metal points (P) attached to them Бу a spring, , 
as in the drawing, each point lying just above а, 
metal tablet (I).,. It will be sufficiently seen by 
the diagram, that if any key be pressed down. 
upon a rod, the springs supporting it would yield 
at both ends, and the mefal points would, make , 
efficient contact with the tablets. K isa section: 
of the keys. Two of these. rods would refer, to 
one needle, one rod being pushed | down would ; 
deflect it to one side, the other to the other. : i: 
The keys would rest on one, or. more rods, 
according to which combination of signals they 
were severally to give, and, their shape would 
be as in fig. 14, where one is seen ‚sideways, 
and the rods in section. 
не In the case of using the Telotype аз а simple 
printing-machine these horizontal rods would 
not have to make contact, but, directly or indi. : 
rectly, to check the fall of the first arn (A). Or. 


.? 
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even, not using the arms at.all, to-act at once 
upon the ‘slides. ^ : 

¿The above method for combining separate 
movements has been selected out of several that 
were tried with. more or less success. Others, 
such às various ways of placing the types in a 
square, and: making one set of signals move them 
m the “axis of г,” and another in that of y, 
“or even arranging sets of types in planes one 
above another, something like the lenses in old- 
fashioned pocket magnifying-glasses, the signals 
inla and y determining the position of the whole, 
and: z: pushing out one particular plane from 
among them, through an angle determined by 
the construction of the machine, the same for 
all the planes, are all practicable, but appear 
never to have been attempted before. 

АТА. very efficient machine can be made with 
strips of: wood, which the diagram, fig. 15, will 
sufficiently explain. ‘The position‘of the slides, 
or rather of the moveable bolts, are indicated by 
the:dots, and the fixed ones by the crosses. Е is 
the force that replaces the type-holder. S, S the 
springs that move it when released by Е. Т Ше 
type-holder. 

Whatever apparatus be used, any trifling in- 
accuracy.of position in the type under the stamp 
can easily be rectified, by having two holes made 
in the type-holder corresponding to each type; 
into these, two conical plugs, attached to the 
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stamp, and projecting a little way beyond it, fit. 
These plugs will compel the type-holder to adjust 
itself properly, a little latitude of movement 
being, by any simple contrivance, such as a com-. 
pressible cap on the rods which strike the slides; 
being given to it. This or any other similar: 
way on the same principle will suffice. As to 
the way in which the types should be set, we ' 
can suggest no plan beside those that are already: 
in use for different registering machines, The: 
simplést appears to be one that: has some ‘time’ 
since been proposed in connection with the tele- 
graph, where a strip of thin metal is:cut into 
transverse slips, in shape something like a comb, 

to'the end of each of which is fixed a type 
(fig. 16). 

In many cases it may be desirable’ 40 print: 
two letters at a time, we should therefore require 
a double machine, and must ärrange the type- 
holders (fig. 1p) so that the types may lie closely: 
side by side. With a different way'of holding 
the types, as many letters as we: could manage 
keys might, if expedient, be printed at each 
stroke of the stamp. 

There would be of course a set of keys for 
cach type-holder; the first set would determine 
the first letter, the second the second, and so on. 
Such a contrivance, from requiring so many 
wires, could hardly be advantageous for tele- 
graphing, except for very short distances, but: 
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would in all cases be best for a simple printing 
"machine, like that alluded to, p. 16. 

A second would be the utmost that a single 
set of signals would take; if, then, we could 
manage four letters at a time, we should print 
‚faster ал үе can write. 

Again, to each type-holder, three or four others 
‘might easily be attached in line (fig. 17), so as 
to make thé same number of copies. 

Тһе paper must of course be moved one step 
foreach stroke of the 'Telotype. No methods 
different: from those already in use for this or for 
jriking the types are necessary. A diagram of 
this ‘part of the machine is given in fig. 18. 
"T represénts the type-holders. К the inking- 
rollers; J the drums that carry the paper. 5 
the stamp. ' m 

The Telotype can do more than print letters, 
it'can diréct electric currents through different 
channels. "Thus, to take a very simple case: if 
we: wished to ring a bell, the stamp might 
evidently be connected with one end of a new 
citéuitj which, passing round the electro-magnet 
tHatıis artanged to perform what we want, is 
fastened at the other end near to some particular 
type, so that when the corresponding letter is 
signalled the stamp shall,on descending, complete 
the circuit. But much more than this is prac- 
ticable; and there can be little doubt but that if 
the Telotype be proved able to do what has 
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älready been claimed for it, further refinement is 
well worth attempting, even at the cost of 
increased mechanism. 

Suppose aconvenient battery, say two Smee cells, 
attached to the Telotype; one wire goes directly by 
the side of the stamp, the other is divided: into 
many branches passing severally round electro- 
magnets K, N, Q, and then going to the side of 
the types k, п, q, respectively. Now it will appear 
that we have the power of determining from a 
distance whether, when we signal the letters Ё, 
n, q, the wires in connection with them shall, or 
shall not, have their circuits completed.: The 
following method will explain the principle'on 
which. we must. proceed. Our object is to 
contrive that contact shall be made only. after 
a certain set of signals had previously been 
made. Suppose we choose the letters p, 1, ¢, as 
* key letters," they would never: be wanted 
together in signalling words, and it 1впуегу 
unlikely that that particular combination should 
be made by inadvertence or accident of апу sort.: 

Now suppose that we had'as many arms (fig. 
19) as there are to be key letters, three in the 
present case, which we will call L, P, T, respect- 
ively, and represented in fig. 19. They can. all 
turn, but not too freely, through a small aigle 
round an axis that passes through C. 

These arms and the box in which they are 
placed, are of non-conducting material, but an 
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arrangement is so contrived that when all the 
arms L, P, T, are pushed up on the left hand, 
metallic communication shall extend from P 
through A to a point B, corresponding to A, on 
thé opposite'side of the box. This is so simply 
done by having’a metal point on each arm and 
one attached to a spring on each partition, that a 
drawing, especially as it would be rather confused, 
is unnecessary. Then the wire, described as 
above as'going to the stamp, is attached to B, 
апа the ‘box is fixed to the side of the stamp 8, 
P lying just above the end of the wires coming 
from К, or from N, or from Q, according as the 
stamp is above one or other of those letters. 

"If, then, the three arms be pushed up to the 
left, P will, on the stamp descending, complete a 
circuit through the electro-magnets K, or N, or 
Q, according to which of the letters k, or n, org 
has been signalled. 

It remains, then, to show how we can contrive 
that the three arms L, P, T, shall never be 
pushed up together on the left side, unless the 
lettér&^l; p,q, have been signalled together just 
before. "Let the arms be of the same length on 
the right side, but of different lengths, as seen in 
the diagram, fig. 19, on the left side. Lot there 
be a bar, X Y, on the right side extending the 
whole length of the types, but intercepted at 
points a little beyond the types J, p, f, so that 
when the stamp descends on any type except 
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those, the arms Г, P, Г are. pushed. up to the: 
right :by it. Again, at points opposite these 
interceptions let there be projecting teeth;.one at- 
each point; and so placed that when the stamp: 
descends on /, L gets pushed: up. to ‚the left ;: 
when on р, P; and when on 4, T. . If these three 
letters have been signalled, together, not neces- 
sarily in succession, but. without: any other signal 
having. intervened, all the three arms L, P, T; 
will be pushed up on the left: The.circuit then. 
is complete between A and В (fig. .19)... Now 
suppose the stamp to descend on q, as it falls, the 
circuit will be complete through, the .electro-, 
magnet Q, whose armature will:be lifted; ‚but 
when the stamp has reached the type, the bar 
X Y will have. come in. contact. with, the right 
side of the arms L, P, T, and pushed. them all, 
back again. To make апу other circuit, ‚the 
letters 1, p, 1, must again be signalled before it 
сап- be done, | ` 
‚ This example will show how. key letters may 
be ‘employed. The details must be varied a 
little when two or more type-holders are used. .. 
‚ We will add nothing further on this branch of 
the subject; except that wé.can: do what. we: like 
by means of the Telotype if we.choose to make 
the necessary. mechanism, for ‚we can get force 
and have the power of directing it as we pleäse. 
It would be a great waste.of power to let the 
whole machinery of the Telotype be always 
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working ; we must, therefore, consider plans for 
starting it at will,.and for ensuring its stopping 
when left alone. fa 

SE will.be- held in restraint iy an ordinary 
detent that is so acted on by a spring as to keep 
to whichever side:it is pushed... When the detent 
is;pushed;down the machinery will be stopped, 
when up it will be released. 

t: Eor striking the detent up we must obtain an 
intermittent force of sufficient strength to do it, 
and. yet requiring but little expenditure of force 
to; sustain. it when once set, in action. - Having 
this, ме: “cause: two or three arms (A', B, C) 
to;work in connection with it, on the principle of 
the arms A, B, C, in the first chapter, C' being 
. pushed into the path of a tooth urged by the 
` intermittent force, or not, according as the descent 
of A’ has or has not been checked by the needle, 
which is one of the ordinary signal needles in the 
Telotype. If C' be in the path of this tooth, it 
will be struck, by it against the detent and force 
it; Up». . Now, there can be no more suitable con- 
trivance for this intermittent force than a common 
heavy. pendulum ; ; it will be kept. in motion by 
some simple clock-work, which will also have to 
keep in. constant motion the arms А’, В’, С”. These, 
as: we do not.want quick motion ROSE may be 
nearly balanced on their centres, and will, there- 
fore, but little extra force to work them. A must 
be shaped as in fig. 20; for as we do not know 
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whether it be up or down when we make the 
signal, we should otherwise endanger the needle 
getting above it, which would set all wrong; 
unless we made a pair of tiippers act at every 
beat. In connection with''the' detent should 
also bea light cam, which, when the detent is 
pushed up, passes underneath A, lifting it up, 
for as long as the machine coritinues: acting, quite 
out of the way of the needle. When the detent 
falls it moves back, and permits А to fall too; - 

The best way of causing the machine to stop is 
to give up the first signal for the: purpose, and 
instead of having á type at the point which comes 
underneath the stamp when none of the needles 
move, to have а projecting tooth by the side of it 
This will strike any simple contrivance attached 
to the stamp, which will push down the detent, 
and stop the machine. 

We must now consider the most convenient 
method of supplying power to work the Telotype. 
Beside using heavy weights, we may avail our- 
selves, in towns, ds has lately beet suggested för 
other purposes, of the water power i in wate? pipes. 
We might also supply power from branch: offices. 
Power can be transmitted ‘through very’ con- 
siderable distances with but little loss, by means 
of rods of wood connected by cranks, not unlike 
the way in which common bell-wires are hung, 
but made to push as well as to pull. Chains of . 
communication of this sort, starting from a water- 
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wheel in one valley, over mountains, to work 
machinery in another, must frequently have 
arrested the attention of tourists in the salt dis- 
tricts of the Tyrol, passing as they do alongside 
the mountain roads. And here, at railway stations, 
we ‘see, Тота mad can govern a signal some 
huñdred yards from him, through means of a 
long wire, with great facility. 

It'does not' seem more inconvenient to supply 
houses with force to work their Telotypes than 
with‘wires to transmit the currents, for the rod 
that: transmits the force would run alongside of 
the wires, and’ occupy but little more space than 
they. 

IAt alkevents, the machine, whatever it may be, 
need not be in the same room with the Telotype, 
but, working in any convenient place, have its 
force sent on. A stout bell-wire would be amply 
sufficient. to transmit the required force from a 
room not too far distant. 

The machinery would of course be regulated 
by a governor of some description; and as we 
can;iby-means:of the electro-magnets mentioned 
above, command any movement we like, no me- 
chanical: difficulty stands in the way of the 
operator regulating as he likes the speed of a 
distant Telotype. He might act on the governor, 
which would alter the speed of the whole machine, 
‚or ће might act on а set of “ change-whecls,” 
which connect the Telotype with the power that 
works it. 
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` If telegraphs that printed. satisfactorily were 
once found pratticable, most large houses, public 
and ‘private, would: soon become 'supplied' with 
them. "Тһе communication being"so immediate, 
answer following question’ as ‘fast ав ‘it is put, 
affords. much- йге ену the advantages. of a 
personal interyiew than Ше: best regulated Post- 
Office ever could... Any}-scheme!jto introduce 
such -telegraphs genérally; would probably: be 
frat confined to-London.- There would'be centra] 
offices; arid from: these bundles of wires would 
‘radiate to:numeróus branch offices. From! the 
branch, offices; again › wires;would:: pass’ along 
adjacent streets, supplying houses as they passed. 
The ;batteries might of. might .not. lie. at the 
offices ; if they did, of course twice as many wires 
must enter the house as otherwise would. The 
expense of distributing wires ih this way could 
not be extreme.. If such a scheme ever became 
general, and the branch offices were as numerous 
as the. branch post-offices, the distance that the 
wires private to each house: would have to traverse 
could never be so great'as tó make the under- 
taking (оо' costly. .As an example how one 
house. would communicate with another, let C 
be.the central station,. A a house in wire-con- 
nection with the branch offite B, and A; with B.. 
Then A signals to B to connect its wire' with 
C; then Чо, C to connect it with D,, next to В, А 
toiconnect it with A,, and the chain is complete. 
Having arrived thus far we will close these 


29 


päges by offering a few further suggestions to - 
tlie test of experiment, 

“IE Я single ‘wave of eléctricity be sent along a eg 
wire, let us consider if it be possible so to modify Е 
it'a3 to ‘obtain a greater variety of signals than 
that of a ‘simple movement of the needle to the 
right or the left. Besides sending a positive or 
a ‘Hegative curreiit, we may also send a current 
of greatér ot less electro-motive ' power, and we 
may” send’ any ‘current at perceptibly differing 
ifitervald of tirie. . This, in our ‘present state of 
electrical: leiowledge seems to be all that we can 
do! 1 How far-these two last may be made avail- 
able” for”:the Telotype we are now about to 
consider. 

Теё the needle, before striking the stops p, q, 
which limit its motiori; strike one of the rods 
(fig^21), thé dotted line representing the path 
of'the'ieedlé.- To whichever side either rod be 
pushed it evidently will lie; and their weight and 
balance may. be so regulated that the ordinary 
force with which the needle swings against them 
shall not affect them, while a greater force shall 
throw them over. These bent rods can have their 
system of arms, A, В, С... just as the needle 
itself has, but one system of arms only need act 
upon them, while two act upon the needle. Second 
bent rods might even be contrived to lie between 
the first bent rods and the Jimiting stop. Instead 
of these a series of armatures, attracted by an 9 
electro-magnet, might possibly be found more 
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manageable. ‚as to variations. in .time.. Besides 
the arms A that fall one at each end of the needle; } 
а third: Arm, Aj; itself aleo ‘the first of a series, 
should ‚also fall; but a little before the »others,. 
though raised again at the same time: with them;: 
so that if the needle move in time: it will inter: 
cept both. | 

- The degree to.which these methods can, ‚prac-. 
tically be .used will be: decided. along by; ехре-, 
гіепсе., :: It is easy to work with. them, through, а: 
short circuit, quite sufficiently 50-:аз. 40, ‚make; 
them well worth a more extended .trial ;f indeed;. 
all must agree that few ођјесіѕ іп Telegraphy. 
are more important than to develope the powers. 
of a single wire as much as possible. 

If we used only one * Time-Arm ” and, one 
* Power-Arm," each wire could give 8; signals 
besides that of rest. For each additional arm. 
we should multiply the 8 by 2, and, of course, on 
using any at all, more tables would be required. 

To work each, additional battery power an 
extra horizontal rod lying under’ the keys ‚is 
necessary, but for each variation in time we only 
require different lengths of the catch under the 
keys. Where the catch is long the circuit is 
completed almost the moment the finger begins 
to press; when short, not until the key is fully 
pressed down. To manage this properly a prac- 
tised touch is of course required in the operator. 
The strength of the battery would here have to 
be regulated before starting.” Possibly a cheaper 
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method, and yet equally as good a one as that 
of using a resistance coil after the manner of 
the: Rheostat, might be obtained by having two 
metal plates of considerable surface, say a foot or 
foot and.a half square each, lying parallel to one 
another in fluid, contained in aninsulated vessel ; 
one ‚end,.of, the wire. being attached to one plate 
and.the.other to the other. · The current would 
pass sufficiently well through the fluid, and pro- 
` bably by altering. the distance: of the plates, 
through means, of. a Screw of some sort, the re- 
sistance would, vary with sufficient certainty and 
rapidity to make it available. 

Jf we used two strengths of current we should 
pass it through the water for the weak current, 
and directly from wire to wire for the strong 
one., „These suggestions are merely offered as 
such, as they have never been tried on actual 
telegraphic wires, or indeed with telegraphic 
batteries. 

«For insulating wires from one another when 
several lie side by side in a bundle, the following 
method has been „tried. It is;an obvious one, 
but does not appear to have hitherto been 
thought of:—A non-conducting tissue or sheet 
of any kind (T, fig. 22) is passed over a roller 
(B) ; above it is passed from a second roller 
(R,)a set of parallel wires (W) in the same 
plane with one another. These are pressed on 
the sheet by a third roller (G,) that is slightly 
grooved, and which crimps the sheet betwcen 
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the wires; then over a fourth roller (Gk) that 

crimps it still more, and so on, until the wires’ 
and the sheet are as in fig. 29, or by hayıng 

wires on both sides of the sheet they may be as 

in fig. 24. А: number of bands like ths may 

be made at the валае time by a‘compound. ma- 

chine, in plänes parallel to one another, and' then 

brought flat, with fresh sheets between them, 
through ‘two other rollers, and ‘afterwards secured 

after any well-known method together. ‘The 

tissue being steeped in‘ adhesive non-conducting 

fluids- will, of course, promote the ‘strength “of 
the whole. | | 

- At this point we will conclude with simply 

remarking, that though the Télotypeis a'madhine 
of some complexity, if is nevertheless very sym- 

metrical, and {Неге is hardly a part of it-whieh: 
requires any but the commonest ‘workmanship. 

It üppears to be pre-eminently a machine, itself 
to be made by machinery; and not by-hand. 

The expense of a good working instrument, | 
when devised into a compact forni; could scarcely 
exceed Нав of a common та But expe- 

rience alone thust decide on all’ these matters; 
and it is with an earnest appeal to experimenters 
to test them’ fully and fairly, and a real désire to 
advance an important branch of practical sciente, 
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